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MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain the electrophotographic toner superior in cleaning performance and high in 
transferability and excellent in stability against environmental conditions and capable of forming a 
high-quality image by forming the polymer particles having a narrow grain size distribution and 
protuberances having functional group on the surfaces of the grains and high fluidity, and each 
superior blocking resistance and optical property and dyeability and the like. 

CONSTITUTION: The electrophotographic toner is obtained by using the polymer particles having 
the following characteristics: (1) having the protuberances on the surfaces of substantially 
spherical particle and a volume average grain diameter dv in the range of 1<dv<15 (jim) and the 
ratio of dv to dn (number average grain diameter) in the range of 1<dv/dn<1/2, (2) being dyed 
uniformly in the insides of the grains to form the toner, and (3) having a ratio of an average height 
(h) of from the surfaces of the spherical grains to the tops of the protuberances to the diameters 
D of the grains except the protuberances in the range 1/50<h/D<1/2, and a protuberance covering 
area of >1/20 of the surfaces of the grains. 
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K ^y?x!) y y h-yi^f h77^ D u — k ^'y? 

^y* y h— Asi?**? y u— k -ty*:cy*y h- 

**yu— k ^y-fen— /vs^^y k </y-tr 
d — /i'v i 7^ y U' — k :/y-trn— n^y-y^ * 

1, 1, l-H)^tKD*^f/n^ 
i'v'T* y u- Kii'rov'ifuyttAM'yKx^f 
;K N, N-v?f-/u7=y r/u. \s 

/Mk^&tfZfiyiOt'^/ug^ofk^&tW 

[0 0 6 0] *»9Jfcfflv^ft$ii«£IWJ4 LTflrfc 
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5:ti>'ft/j:^ 0 #$L<$^e>ft5<broi: UT, 83 
&{k$i!i, BAfttftH, -JKkSS^Tvk =ft<kR» 

tek'nmtfcm. iaKT-W/^^y n-Kf 
•y/t'^ /u* 7°^ if<nr/u*/u^ yu* 7°* v®, y- 
TJ^h^^y-zK p*^*7 , K7'D/-:y-yu^ < ifwf-^- 
io 7/i'3-yi'l > -y^f y/o t>fy h^y-y'7 : /!'7-f 
k -c k s^fvu* a>;7 b'ttHW 

x/i>7 4 K, r h77^:/y 3-/^y^iy^ y h 
-/K f*7"nf*yit^f/K ft^ya-A^fi 
^(Oi^x/i', ir y f-^-xf^7;i/ft 

K, ft7 , Dk>7^ft K> ftt^f^ft 

[0 0 6 1] ^jfiS:^**4K'=A'#4ff:Bi:t4, 5fc 
20 lc*Htf fc f -/HjiftftA&O'ftK^tT* fcffi#*$MftJW£ 

tR^ftSd*, Mw^ftlcPg^ftStroT'li^^o L*» 
irt^$ftfct'-/u*S^B«t'^u* 

btt*Dat--5J-Sofc 0 *fls:^^iC<i»4, Polymer Hand 
30 book 3rd Edition Section VI, P 209 (A Willy In-ter 
Science Publication) & i:* W-^fcuCDg^lC <fcftfl"& 
>>\ 

[0 0 6 2] ^^M^t5fc*«t*=.;uf=;^f 
«t t tlCfflV^feftSTs^-^ttifctt^^ytttr 

>K*y-^-, ^isfpy >-it*/^-*ir*s*»f5)ft 

14. T^y^gf, p<^^yyu®i, ^l-yl, -Y ^ n v 
40 yi, ^^ny^/7'fy'Hxf/'K ^ ^ 

vgr^ey ^^yUi^x/u, -v^yl^y /f^x^ 

hyTJ/w*'®;, 3-7'T'ym.. 4-^^rVgr. r h 7 

=> yWt if ro^Ffflfn - ttS»rojR*«* W«*rf bit 

[0 0 6 3] ^tafP7.yu*;y®:^y-7-t L-Tf4. ^f- 
uy^.yi/^>g« x 2-7H^7;K-2-^f/i'/D 
50 /<V^/U*y®?, 3 -*/U*7*n tVU ^) T^yyU 
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g£:^*7vK t**- (3 -X/\s7fr7a f/u) --f^^V 

<£>g{t®pey^*7Vk 7yyu*yU*xi/N?^ T!i/ux 
yi^^/N^gg^^yK exiyi^yUTfcyg^ 2-*yu-* 
oi^yu 7?yu-k RtfZ<D&tek'tfmifb 

[0 0 6 4] ^ffiftV>m*;^-kLXI$, t'~yu* 

fvU (y*) 7^l/-F, 3-^do-2-7'>s/F 
^^^^rV/Pt> (^) 7^yu— k 7v"y K* 10 

^^■v/yntvu (y*) 7* y i/— k tr* (y*7 

^ y p^-y^yu) ^xy^^-k i/7x^yu- 2-7 
^ y D^yU^arv-oif-yU^^^^— h N i?7x.—A'—2 
-7^ y P>fy^^v'^?-yU^X7 3i— k v>-7^^- 

fvU- 2-y ^ y n>f yu^-^r^^^ylx/^^^ k 
y^fvU- 2 - 7^ y n^yU^^rC/m^yU^^^i — 
k v^^yu—2- (y*) 7^yp>fy^^xf- 

[0 0 6 5] *^*>tttT=/uJ|l*ft:«>#*UV^«fcL 
Ttt\ 7*y£&frt 5J8te*7/^=i— /I/O (y*) 7 
*y/M»:x*x/K (y*) 7*yyug£7^k 
»iN^±T*7yu^yuS{ci«9^y-*fc*i^-e^$ 
tifc (y*) 7* yyu^*7vu£fcte (y*) 7>> y 

yHk^, N, N-^7!//i'-7/MM'7 5 >-fc£^tt 
^y-£fcli^-7/U*yU7^ y S^fS ^ > 

6 • : e/-S^li> ? -7yu^yu7^yS?:^i-6t:^yu 
x-f/^g, fcSv^irixfeS:4jK{t:Lfct>wttif^ 30 
If 

[0 0 6 6] 7S/S*fctt7/U*/uSSr*+5flSJ!fifll 
7yi^xi— /ko (y^) 7^ y /u$fc3L7s7-^<nfflt LX 
li, N, n-^WS y^yu (y*) 7^yu- 
k N, N-v^^v^r^ ym^vu (y*) 7^yu- 

k 3-:^f/l^7;. ./ V-nxwU (y*) 7^!IU- 
k N, N-v?^^/U7^/7 p Dt: 0 yu (y 7^1/ 
— k N, N-^xL^-yU7 $ fcVU (y *) 7?y 

l"— k N-yfvU7$ /xf/i/ (y 7^ y h 
ft4T3J«*»f feftfi. 40 
[0 0 6 7] (y 7^ yyu^7^ k *>5VMiN± 
r*t^y-S/iiiv ; -7yU^yUS»$tl,fc (y*) 7* 
y yugg7 ^ Kt LTIi, 7^yyU7^K, N-^^/UT 
tV^Ti k N, N-^:/?vU7* «JyU7$ k 
y i/VT 9 y yU7 ^ k N- (N\ N"-^f^7S 
K^^yu) 7*y^7Sh\ N— (N\ rT-^yfvu 

7 ^ y ^yu) y ^ ? y yU7 ^ h\ y * ^ y yU7 $ k 
N-y^yM y/U7^ h\ N, N-v ? ^f-yu7^y 
yu7^k N-*^*x>vU7? y/U7* k N— (N 

N'-v^fvi^^y^yU) 7^yyU7^K, N — 50 
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(N\ N"-i/^^yu7^ Z^^-yu) y*^y/U7* 
k N- (N", N"-^f/U7S fc°/U) 7^y 

/U7Sk N- (N", N"-^^7; y^DfcVU) 
y^^yyU7^h\ N- (N", N"-v^?vU7^ y :/ 
Dt°yu) 7^yyU7^K, N- (N", N'-v^fvwr 
^/^pfcVu) y**yyU7^k v ? 7irh^7^yyu 
7^k N-t KD^'»^7^y;W75 K, N-y 
*f-iUT frT 9 y/U7^ k N-y^vu7^y x 

y yyu7^ K*WS*»fbttS. 

[0068] NzmBitLx^-fz&mmmxWi&isti 

tzt*~Mk£®<nmtLXit, fcfxvi^y v>>\ t^yu 

t'D !/ 2-^f-yU-5-t:'^yUt o y iP^^ 2-^ 

T/U-5-¥-Jl>¥l) i?*tj:t>&mf htl&o N, N- 
i?T])/UT/l'*/l'T * ><OiHt LT^, N, N-v ; 7y 
yM^vu-7^>\ N, N-v J 7yyu^^yu7^>'^i:^ 

[0 0 6 9] T/i'ic/i'T ^ /SSr^t^^f uy^t L 
Tli, N, N-v^y ^yU7^y yf-yu^^-UV, N, N 

- v : /f-yu7 ^ / ^^-yu^.^U> N N, N-v^^v^ 
^ y Jif-y^^l^^^t'^^tf tbtlZ> 0 TfrSrJVT \ J 

m^mt^^^^-T/^mtLxn. 2 -^^7 

^ y jcf-yixt'-ynn— ^yu, 2 — v ? Ji^yU7 ^ y ^^yU 
[0 0 7 0] Jt, rtl? 3 §:7y^ar / uS£0^^tSc4WT 
hy^v^/u^>^^(7)7yu^yuS(7)^^^c 
yurc^xy^, ffi^v^yK ^fc^ Vv^yu/^ t'co^N p 
^ p y ^ikTj\s*;\sti ¥<n'£%\<n 4 WkSJT- 4 mt Ltc 

[0 0 7 1 ] a^V'tt, 7^^vttS*'0't4K 

<!:^T-t5o Wx.fi, N, N-v^y ^yu-N-y ^ y 
p^yxf;i,-N- (3-^yu^) 7"° t 0 yu-7>^xi 

^i^^^^f.v, n, n— fvL'— n— y ^ ^ y .^t ^ 

K7*PfcVu~N- (3 -^yl^^n -7^^=-*} 
A^^-fV, 1- (3 -XyUT^^p fyU) -2-fcf-yU 

b°y -ix-r^A^^ v N t>L<fiN- (t'^yu-o-v? 

yU) ^yv, N-y^/U-N- (t'^yU-<y>?yU) ^ 
N— Wy/p^x;ux:yi/yu) ^ y y y n 

- (2-t Kn^y- 3-7y P^fv/^P tVu) ^«^y 

2- [N- (2-t KP^y-3-7!j n^r^D 
tVU) ] N- (2-fc KP^y-3-7!i u 

*^dW 77xW^'^$tl5o 
[0 0 7 2 ] Cn<b7n^>i4^/cli^^^->'tth:-xiyu 
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fi*BK*tU 1-3 omA%tm^htibi>K to^t* 
[0 0 7 3] iWIEfc'-^fiftA&tfB, 7-*Vtt£ 10 

D^yUTl-^rW h\ t -y^/w<— irt Km— K t- 
y^^^^ *> 2 -3^,0^* jj- y m— h ft k*<D$L& 
itm, T*/\f*<{ y?^u=L Y y/K 2, 2' -T*/\Z 
7\ (2, 4-v^fvU/<UP~ h II /U) % 2, 2' -7 
/fcf* (4-^h**>-2, 4-^f^<l/o=h!) 
yu) , 2' -7;/tr*-f y^l/- KctT 

<nr/{k^%^fe5o 20 

[0 0 7 4] it^MtSttO^f^a^fflP^Ji: 
LTtt, 2, 2' -Ts/f* (2-7;^//D/<y) 
■^tKo^DDK 2, 2' (N, N' -v* 

(n, N-^fuwy^WJ^y) 5?tKo? 

LTfflV^Ttct^o 4, 4' -7/fcf* (4-*> 

mzMbmfohwt^ft^jrmtf m> 7^> 30 
[0075] *fcm^«iffl^a»*-5fcswKfflif^feix 

h\ t -y^/u^— w 

d fcT7U#— K 2, 2' -fcf* (t-^f/M- 

t^y, 2, 2-fcT* (t-yf/W^^r 40 
*» 4' fcf* (t-yf/^ 

2, 2* -tf* (t-y^/^<- 

y#>\ n-y^u-4, 4 f -tr* (t-y 

^vw<— /<u-u— K ^ ^)V^)V^r Y ys<— 

jr**y<< Y\ ^5^-**t>fK, 2, 

yu-2, 5-^ (t-yf/u/'-t^i/) ^-y-y, t 

h\ 2, 5-v^^-2, 5^(t-y^u/< 

^**>\ 2, *-p % s-2, 
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If ib;h,5o 

[0 0 7 6] ryjRBB^Tf^JBi o»g 
^*c?y-i-*-#~hVji>) % l- { (i-^7; 

- 1 -^^vUin^/U) 7/} */^7 * H\ 2-7x^ 
yi/7V-4-* h**>- 2, 4-^f/W<UD^hD 
;K 2, 2' -7>'t'7 {2-^f-yU-N- (1, 1- 
fc** (fc Ko^'>^f^) ^5vU} yDt ( ty7; h\ 
2. 2' -7/tf* (Z-tKn^ 
^m^-yu) — :/p b°^->T ^ K} , 2, 2' -7/t^ 
(2-^f/u/Dety7;K) ^MKl^-h, 2, 

2 ' - T: /tf^ ( 2 , 4, 4-hMf^y?y) , 
2, 2' -ryifx (2-^f;^D^y) fctf^aiW 

[0 0 7 7] -# % S[?gj«ftW«[^fiJtftfflfcffl^e>tt4 
»*a)B*MH-e4M(BW 1 Oi*W0>H*A s 8 0°CWT^t 

CO(4, Tir^/Uv^^ P^df->/yU^yU^:nyU/N— ^^1^^ 
h\ ^y/f/w^-t^K, ^ ^yU/^-Tl-^^^^- 
Kr^/x-h, y/o fyu/^-^l- 

^ ^/WN--^'>*^^fyx 

-K ^ h^rWy/nt>) 

t-^^^^^y#7^^K v> 
(3-^^yU-3-^ b*z/-?f-M — 

-^^v/yU/^—^-^ri/^^-^^rf-y in— t --f^fr 
/<— 2, 4-^PO^y 

-h, 3, 5, 5 - h y ^^yi—^-y-y-ryu/N 0 -^-^^ 
[0 0 7 8] T^*BB*6»J-r?#«»]i 0^<ofi 

0°CaT^t^l42 t 2' (2-^ h 

*->-2, 4- v ? p<^yU/<U'D^ K yyu) H 2, 2' - 
7*/W-i/^ d/d fyu^D t:"^ h yyu) , 2, 
2* -7/fcr*2, h yyu) , 

2, 2' -7/tr^-r yyfo - h y yu s 2, 2' -7 
/fcf* (2-y^/uy^n-hyyU) , 2, 2' -TV 
t'^ (2-^^yU-N- ^oixiyuyD e*>7 ^ v^V) 
-WKp^P7^K, 2, 2' -7/tf^ {N- 
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19 20 
(4-^dd7x-/i^) -2-^f/^Pt^>7;^ /D/^y) Kp ^ o 9-Y h\ 2, 2' -7 

V} Kd?p5^ K, 2, 2' {2- :/fc** ( 2 fvU-N- { 1 , 1 - (fc Ko 

>-} ^O'o^^F, 2, 2' -Tr/f* (2- fcifj&W btlZo 

^/u/pfty/v^y) ^FD^n^K >? [o o 7 9] ai^ia^bttX^ryik^ifeotetgfS 

^?vU2, 2' -7/t'x>(y/fi/-h, 4, 4' - ^S5MflU[^t>^«&l2iBtt^X^^n^t>ffiV' 

7:/^* (4->7^Wl/^7^K) , 2, 2' 5:tm5 0 

-7/fc'* {2- (tFn^^W yut'^-MJ [0 0 8 0] #J»!^»£iIg£«lfM LSe^4*t:»** 

yu} s 2, 2' -Ts/f* [2- {2- tcfi^afiE-CHflSSrfi 1 5 »£\ »C^BB*6»JSrffl 

2— ( $ } kp io v>5B*(c»i, mitmi o%&.Tx*i*m^£tiz> i ou# 

^P7^K 2, 2' -TV** {2- (3, 4, 5, IWO*^&^*5tW«TTfi**tT 5 L 

6 -f h Kp t*y ; v^V- 2 - >f /U) 7P^y) \,\ 
^Kp^p^K, 2, 2' -7/hf* (2- { 1 [008 1 ] 

- (2-e Kp^->xf/i,) -2->f;yyyy-2-* 





3 2. 


5°C 




3 3. 


0 


t - yf;U/^-t*->tV<i/- h 


3 8. 


0 




4 5. 


0 




4 5. 


0 


7->p^/^-tW K 


4 6. 


0 




4 8. 


8 


m- b/^J/l"*— K 


5 6. 


0 




5 6. 


6 




6 1 . 


0 


t -^/<-t=3r*>7 * h 


7 3. 


0 


t — :/?yl//*— rf^i/TiiT 1 — h 


8 5. 


0 



2, 2' -TV If* ( 2 — >^ d T'n ^u/n f t = h !/ 26.5°C 

2, 2' -T-Zt'^. (2, 4-^f;^l/D= 3 7.0 

2, 2' -7/W^y/fi3 - h !JA- 50.0 

2, 2' (2-^^yU^o^ h y/U) 52.5 

1, 1' -7/t'X (i/^D^fy-l-A-^Hi/l,) 7 2.0 
1- ( (l-v-7y-l-^f/nfA) 7/) *y^7U' 8 6.0 

t -^^V 8 9.0 

4, 4' -TVt'X (4->7/^^|) 5 3.0 

2, 2' -7'/t'* (2-->T/7'n/°y-^) 6 0.0 

(0 0 8 3) ££tttttfgjft£*ifcfttt. ftJc^Lfcfi ^*&-lc/i6±?/j:a«-C8t^U«asb, ffli^fcMtt 
Mte#Jf2^Tftkfc'-A'¥l:{fcl-#tU 0.1-101 40 io-CfffclxS. **5, **!DJWrofifE^^fifc-*-4«Cg 
{0 0 8 4] k*=/ut^/u*ft!*A£±ttfc-f «rfi£H*lc*-C±tf, BRMWISr^frOffiK^Sff LT 

i#i#^#1&£i|»$fi£ifi;<, £fc¥3J»^@£*#< L [0 0 8 6] fi££if5fi£-*T-ff?4§3-lcl*. 5-40 

I0 0 8 5]-*, tt^a»*«r##C«< LXott 50 9. SWctt*-*»ftwffittSrfi^«f 9 , 



• » 
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[0 0 8 7] #»9ilc*5^-C, aiHBroJ:3fcLT»e>tL 
9ISftlrvC&aj:?fcLTft*3WTftll*. BP 

2i id .] / (DO ^0.5, #WJ£L<fl 

(do / (do go. 2X'hz>ikn*mm®m<p\c® 

[0 0 8 8] fc*5. *38WIC*JV^T»i, ^f*tt2 5°C 

S»««<ifi(H-r5iS*. BP*>, «WIS:J:<»*1-5»«C 

( 0 0 8 9 ) 9k® t LTtt. ±B©8«M*tt£»fc-frtf 

*£*feSfe**«:fl!v>fc Ft— fi. J: 5»*M4«> 

^Ed^#^fi|;tbiJ5fe*) , 0iJ^tf Ft— coaStfgSta?® 

SttfefiiSffSL^. 40 

[0090] maofepic^crifcfflw^^ef 

fttiffim i o o fi*»t» UT . Mi~50 SftSBro 

[o o 9 1 ] &%®mm\cspm<oM^*f/ 

fcfcfcffifflU j»I^i:LTSPl9iIff)7fuy 
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C.I. Solvent Yellow (6,9,17,31,35.100,102,103,105) 

C. I. Solvent Orange (2, 7, 13, 14. 66) 

C. I. Solvent Red (5. 16, 17, 18, 19. 22, 23, 143. 145, 146, 1 

49, 150, 151, 157, 158) 

C.I. Solvent Violet (31,32,33,37) 

C.I. Solvent Blue (22, 63, 78, 83~86. 91, 94, 95, 104) 

C. I. Solvent Green (24, 25) 

C.I. Solvent Brown (3,9)/,tt' 0 

[0 0 9 2] mmUkWX-te, mZ-imPlkSOT&W Yellow 
-1.3,4, 0range-l, 2, 3, Scarlet-1, Red-1,2, 3, Brown- 
2, Blue-1,2. Violet-1, Green-1,2, 3, Black-1, 4, 6, 8 
(^frGfc&tiM)*?, Sudani Yellow-140, 150, Or 
ange-220, Red-290, 380, 460, Blue-670 (BASFf± 
S) J ^y-r-^U^>'Yellow-3G,F,H2G,HG,HC,HL, Orange 
-HS.G, Red-GG, S, HS, A, K, H5B, Violet-D, Blue-J,G,N, 
K.P.H3G.4G, Green-C, Brown-A (HSffcritttSi) *?0sr<i 
fr-hy— Yellow-3G,GG-S,#105, Orange-PS, PR, #201, S 
carlet-#308, Red-5B, Brown-GR, #416, Green-BG, #50 
2, Blue-BOS, HN, Black-HBB, #803, EE, EX {* V V h it 
¥&U) -*\ 5 ~?7 F ~?J\/ — GP0R, U y Y FB, 3B, 
4^a- FL7G.GC (ffiSft^ttM) , *to^y 
7/^7 -y 7EX-SF300, U^^Zy FRed-Btf>://L— A-2R 

(H #*»£$!) ^^Srffiffl1-5Ci*5-Cf 5 0 

[0 0 9 3] Si»SraitJiitt^taS3t$l4-5fci(>tfflV^ 
#ftl£fijS)#«DSP«it<7>3£#l. OKI, $f£L<l±2. 

if, x^-isy-r? >j ^ffimtk+icttu-i. spfs© 

Tfr=2—Jl>%t>\ £>StMiS Pfif<75{g;^n •^•irV, 

n — ^Wiif Sr<£/B-f5 0 t*>5A/. SPfiog* 

Pffii7)iH42~5-4W*Lv\ 

[0 0 9 4] ^5r»U:t«l, *fclitt*i:0> 

[0 0 9 5] »fikfi«-*ir-crofi^*Ti*»e>n 

5*7 !)-, o*01Tlll»«t*litt-¥-as»1ttUrv>5* 
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So 

[0096] ftbnfc^jBSr^r-riS^frtt^tt, 
*r«t-eK«tttt, Ka«pott«3c±tt (i/p^^ 

[0 0 9 7] »iL<ffll/^tlS7/^DT^^SSr 
*1-Sr^7hvtt#Bfttt^Ji: LTI*, $*8Sc2~lO 

&JBi£* 7^Hruyt9 9 >7/^=^ju^/i^9 * vg£ 
i/j-bDV^, 3- [7^tP7M/U (Ca-Ci. ) 20 
**v0 -1-7/Mf-A' (C,-C<) XA>*>'#tb!) 
VJ*. 3- [a)-7/^P7^y^/l/ (Ce— C.) - 
N-^?vu7^/) -l-^D^y^yKthyr) 

•t£>&JRIfi, /^7;^d7;^^ (C< — C.= ) 7iV 
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7/U*p7/u*/u (Ce-Co ) ^/^y7; K7" 

/u (C«~ Co) -N-^yu*yi/*=/u^y 
^y^°-7;utP7;^/i/ (C6 — C, 8 j 

[0 0 9 8] jSi&^t LTte, t-7nys-l 1 1, 
S-112, S-113 (teffmtSD . 7P7-KF 
C-9 3, FC-95, FC-9 8, FC-129 (ft 
£3MffiK) , DS-10 
2, (^^^yilttffl , ^77'^F-110, 
F-l 2 0, F-l 1 3, F-l 9 1, F-812, F 
-8 3 3 WcH*^ V*ttfK) , hy/EF- 1 0 
2, 1 0 3, 1 0 4, 1 0 5, 1 1 2, 1 2 3A, 12 
3B, 3 0 6A, 5 0 1, 2 0 1, 2 0 4, ( } — A 
7utf#y#g& , 7 9 — : s^s hF- 1 0 0, F-l 

so (^*^ttau) ft^^tf^ttSo 

[0 0 9 9] £fc, *^*VJHm^»£LTHt, 

7^>^, /^7^tP7Mii (C 6 ~C.o) 

V7; K/p f/u h y *?A'7**=-$M>1&tei?<DlfaBJi 

S487y^^r)AJfi, ^yfyUn-^At, taWt^^ 

ibtiSo 
[0 10 0] 

[*1] 
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CF, 
C 



CF, 
CF, 



C,FpSO,NH (CH,) ,InT(CH,) iCH,COO" 
Ci FuCONH (CH,) ,N (CH,) , l" 
C, F,r SO t NH (CH,) ,N (CH,) , I " 

C, FnO-^-SO,NH (CH,) ,N*(CH.) , CH, COO" 
Ct FiTO-^Qy-SOiNH (CH,) ,N (CH,) , 
CiFuO-^-CONH (CH,) ^(CH,) , I*" 
C|F>rO-^-CONH (CH,) ,N (CH,) , 

r> ^CF,) C = C (CF,) -Oj^SO,NH (CH,) ,N (CH,) , i" 

^CFi) C=C (CF,) -0-^Q^-SO,NH (CH,) ,N (CH,) , 



CF|N CF,) C = C (CF,) -0-/RV-CONH (CH,) ,N*(CH,) , I 
CF/ V— / 



CF ) CF ' ) C==C < CF »> -O-^Qy-CONH (CH,) ,N (CH,) , 



[0 1 0 1 ] jS&Zb LT»±1f— 7n>s- 1 2 1 Ofi ^tUV\ »fem^(WffilF-i:i-5»-&tt, *fe 

SH^ttSB) , 7D7-KFC-135 (ttS3Mtt ffca)«|C±a^)fea«:tToT<>Al\ 

Hi) % 0 2 (^^yitttS) , 40 [0103] ztiby^^T/u^&^-r^^^^r 

^77^F-150, F- 8 2 4 ttP^y^i y*fc»iT-^>#SStt^J(C X S&Stf) 9 *>T\ 

[0 10 2] #BfSttffl(ci5fi^tWa^<0»att, r 2^, 3»7 5y©i»8, H?8L 

»KaS*»*tt^7/-* (SPI) aHMbffl&ffl 50 l44fS7>^-r>Affi^ffiit^^1-5 (**)7*y/U 



(15) 
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14, 7-*>ftmts&MtLxwti>'sm&M, matt 

7jv*u 7vi-*A"<Vir vggig, 7yu^n 7yu 

I o i o 5 ] w±tf>&L3iK i 9 sa^comsw^tt^i 1 

n7vi'X&#+4#+5#f-*>'SfcttT=;*l'ttfflfc 10 
t> L < »4 4 ®7 9 roia^-g-fc-frfcM^-i*:^ 

[0 10 6] *«wic*>'v^-c, MMttnibZm^MRl 

n?h<r>&m^ mmiLitKmmmmfrzwit lx t 
f£tm*itnmMt3=-*A'*e-K.t. o mmMttztt®% 

[o i o 7] xftmcm^xm^tizmmmb lt 

±(75 h^-- «>#*S:B5Jt-f5aftS:*-r5*J(-Cfcixjf 30 

t" i/ v# t'cotf y ;* 1/7 ^ y * ^.H-ewto^fe 
rcoi§3\ v v ? *m<»n,wmb l-h4. ^xii* 

[0108] ^t^P^, r> N ^yfij 7 n 

-f>D!), ^^a^y^^y^^y^jx^i'co^^s 
*->^T7!) ^S'KftJflRJHk 6 75^2 2 (J£l 40 

mmb\ t ^mm\t±.mLtzfkm%L6Tjm2 2«mt- 

«fl?1-S<> 5) ogftiMRjllll&gft ; tWviT 
5 K, ^f7yyK7; h\ ^JfyK7? K, N- 
t Kndrv'^/l'-t h'nJf->?77n7; h\ N, 
N' -xf uy-t'^-?77n7; h\ N, N' 
=f-W- fc'*- y ->y — jut 5 K, n, N' -ifi/y 
-t'^-t h*D^->777!)yi-7; K^^co^»67!» 
12 2<7>ji;$JjgJifig^7 $ ; Witf^T ]) y&U 
iv^^h,^ ^f7!;yK7/K-^ > ^77UVR7 



^BB¥6- 2 1 4 4 2 2 
28 

; i f-s't&t. h'y \> K, * 
?7 y vit K7 C K/iifoKiKJigJlSBfro t K7 K ; 

5 y ^fyK©p -t KD+-y7n!) K. 7.7 1 7y>-gE 
cDp-t Kn*->7=y KO*ltJ(aj|Btt©p-t Kn 

*w='y h\ yC'yyirofi-yx^?/!^ 
i^x/utgijfifi. ^77!)yiro0-^if;u7?yi 

^/if;H77*||i ; ^t7'J >K7 5 K— *^ 
A7/W7 r t Kflg-g-^ ^</u5^v^7 5 K-4VUA7/1' 

m ; ^y if-vy^y 3— ^r7yyty;ut*h- 
^fwllTO^^x^ti/y •fe^'f K : SM'«7 7 

[0 10 9] ffllM^]^^ffl-rs«cfofc'9, 8tM^JJ4mri5 

[0110] :©i5 4fStIH7>MMH5*ffiiL 

(1) Bia»l«r*»-*-5*iKa a tfitais-ra*. 

(2) Bt^JSr^jlk^-frfcfg^lcifliiiJt^L^TSSC,^ 

(3) Ki!Si*»W-a:L»!>*v^tti*c £86SSiJ^!iS^ 

[0111] ttz. ztibn&l&mfc&Wt&imkl, 
X. W^->tt#ffiiStt»JtL<tt^*>'ttiJiSB}SttSij 

(4. m^hixh^mf^^<r>mn^R\zm\,x, r 

/ri)!5tU:tfc5;iiiifJL^„ R/r^5*SSlC 
[0 112] ^««tir^«L^ir LTJ4#lC»JKf4/«c^ 

^mmm.^bmwi^^v-T'; v^mm. * 



(16) 
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mxM&ftmtfmf btit> a ttzmmm^, 

y-yyj- (y-yv*) $L<m&mtfmtf btiz. 
[oii3] mt&g&mmni-mmzffimMmiiitzte 

mm t tzit&mvhtummmn^^n Lt * j y 
-£m£\^.mmc$ti&tz>^ t\cx<o, mmm*tz\$ 

[0114] «f -Ctt^lBIioWfmoKtrWfflL 

xm mm * t tr*fiWflBtt-r«si^(<f* 

So *»RljK9rwpH»cJ:D«fl(fro«F4|-iSS<E'bL<li 

ig{t-r5ttW«)*>5«t-7--c*>ntf» ph cnmm i-<t 9. 

se»s*\ 2, 2' -7/« (2-7>; /t'p^o) 
4 575 >s<c t'o^ * i^fiUft 

[0 115] St, ^^5^xn>4£«f4-J&(C@||ffl 

(pao , r/u5v»t- hy sEissBze. 
*-tt, WbJBz:*, jftfc*/u->->A, tut, $ 
R. h y h y ^r, ma?7j< 

*y v, -o-h^-c k sH*e±. 77^77^, jg 

A. ^/U/tfdrW^/Hr/Un — 7. (CMC) h y (7 
ig. ^Uif-uw^v, #y t'^/u-ovvu h y 

/i,t 7 j k, x-fv&k. i^.m'&mmm 40 

Jig, -tf^^^^t'WiS^M^fls (tf^ffll 0 0 0- 
3S77) . tfy 7? y/ug^ M vK>M^ 
^y 7* y/WT5 K7? y/ugf, ^ytf-^fU 

f=/ut* y y r ^ y ;u 

I01161 tfc, W2|->tt«)ffiBiSttJW»cJ:0, $2* 
«-«ili»|jW-*wi:*«-Ct6. 50 
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[0 117] ZV>£?\CLX, *fe«Jlg« : J : *ffi±<DK 

KtLT«3tfls. *+y7-4£lc{**LT»B»8:*;t 

[0 118] tfc, *38l!K*5^Ttt, ltt$>*l£ft:tt£ 
fcafeafJffilfrf-fcSftBfcott 5 r t K. £ 9 , 

k, joSM&sifctt, c*fe»flg«c^- 
[0119] KffiJW* tt»»t^^*H 5 

Ttt, (*y*c 5 ^7 p ^ttffij) . I it S 7U 

t) t»#^7-£E^)^T»ffc^g, M7!)^f-f-> 

[0 12 0] #36Wfc*5V>'-Ctt, Bia»J*fcfife 

#»J*tt^- ic + X'tt » K&ft BfjiEw 

[0121] /„cjb\ ttflr-s^ns h-7— Kii. ^.s 

tt, «x.tf«EftttlSl±SiJ4: LT<75^7ktt->y *, WcT 

f^T/ui-tk^^tz&mmkyo-^ffimt Lx<r>xy 7 
■yitt'=. y 7^77 y ^»ffi«&»a»*/jcir^*> 

[0 12 2] 

[*ifi«l] =V7*yt- ( 8*WAff, 4 5SK«f[ 
Lfc^^4ft^o7.r>u^^-t'>|? (RroiffSttK 
j£S»©S<0 2/3) 2tt, m^ffl^e-^-, ITd- 
h. fagff, &V>y >*&.AaZ$iffiLtztf7X$l<0 



(17) #H¥6-2 1 4 4 2 2 

31 32 

6085. 

x.?;—/U 2 0 85 

aSfi* l o8i 

*!)t'^fD>l KV (fift¥WP44>5) 285 

^^t^y 2085 

7:? y/U®M3vW 10 85 

7* yvw$:c?vu i o85 

n - Kfv//M /U* 7°^ > 0 . 1 5 85 

S^tfsA^XV «T3MJ#1 0 0%|C&3£) 0. 5 85 

[0124] xrvommmmt o . 5 %£x-±# * sje«A«>aiie^ 6 ox:c*ufc*j«-ej«»a«t*r 

2, 2' -T'/t'^ (2, 4--^/=f^/<l'0^h ]) /U) 0.00 1685 

J — ;U 0 . 0 2 85 

[012511)1 5^Si§1-5tigBJT-foofc^fSwe ★e>ttt*ofc^r/S-C, TEK*f»K*«To-hi9 

2, 2' -rye* (2, 4-s?*?vw<n3:=. h y^) 0.885 

/■VJ-fr 1 0 85 

a-^^-^y-fen— A- 0.485 

1. 3-^^t-^##!lU-h 0.685 
*9J—i\s 5 85 

?(-->y >-v ; icT-85-y->7'y [0126] es*itw»:£a*SrTtf» -m., 2o°c 

5 OtT-taSi-C, «ffiftjft-t-S*f^Ki9Hffi^*S 30 5 8iK«:«Tn- h £ 9 2 OPMBjMtTirF 

y/UT5 K7°n tVUh y ^f/l'JV^-^^ny^ K 1 85 

^ ^ ^ y 1 9 85 

/■ $ J —)\> 4 0 85 

^©7k 5 85 

«TSr»TUfci:r5-C. «#i£S«: 7 OrpraK&g * fct r ^T'TIEJc^-t-®jK* 3 0#?H1"CJSTn- h J: 

U KJSSrtroSJf £ 5 OtSTML, l Bf [y]igi& L * ?)iTLfc. 

2, 2' -/-/f^y^D-hy^ 0.485 

p< * / — 7 85 

Z<T>t £ 5 0lC-C*3^Sf£;^-fr, 1 B&fJJjNtT 40*fi£fm^££ffiM®W«KTSl§gL;fc<t & 

[0127] fticifi^fctefb^ajfitticiiitf. «ae>ii**>ofe. 

(±9 8. 7%KifLTWc 0 Sfc, »f,Hfc»*«©ffi [0 12 8] [HJS0ij2) SSlfcm iHtKfcRGSfc, 

2-7°n/V— 7 085 

sSsg* 2 085 

(fiflsp^»-¥-fl 1 575) 1.5 85 



(18) #B3¥6-2 1 4 4 2 2 

33 34 
[012 9] 7 0t-e5B*mtoS«tt1-5;:i:lc£5 8|l * * fc*4a<5>, 3Rrt<n§(**1BifcU T'^iH L 

*#m&ftkfeMLit. mmmi tmm^mm^^^ik* X'ffiTa-h£yuT<nmf$.<F>i><n&maLtz 0 

30g|5 

T*y/ug^?vu i5gp 

H*ffc«* 0.1*1$ 
i?-l/V^y3-/^??Ul/-h o. 5gf5 

[0 13 0] £rt<7)®$?»ffifi0. 6%£T'±#Lfc * 6 5t)«CgLfcl»#.&Tif#i£g£7 5rpraKlS]£U JLU 

ri\ SfeCMMf* &WI&L0. l%«WTST-» 10 TwH*&»J»S:«Tb- h <fc 9 1 S #;WfCS5T Lfc. 

2, 2' -7/^ (2, 4, 0.45SB 
2-7"n/NV-/w 5$|5 

2, 2' -7/f^ (2-p< K*->-2, 4-v ? y:?vU/<U'n = h y /U) 

0. 7 5g|5 

2-:/n^y— ^ ! og(5 

*6B*|BJSrt?«rfifofc. -gB->y Vv : 5rffli,>Tf-^7'y 20 ftft&^^r 2 0#*5* K 9 EKfrltTtt 3 ftWlfrVX 
>fL, ^W5r**5t9 1. 2%|;1LTV^. it iiflDLfc,; 

p< * ? y /u« i *[5 

2 /c^V /l^ 2 5g|5 

[0 13 2] 3fcrt©iag&8 OtST'±#£-t±- 

2, 2' -7/f^yyfD=M)/U o. 6gfl 

2 -7"d/V- /l/ 1 0g|5 

*»e>44SfKSr«Tn-h±0 1 5#*»tt, rS^gsADL ♦[0 133] CSUS01J3] ^^ffl^ftflsrffi^^gs 

9. e»Lfc»«ttt«r»fc. <Eft*»4 v 9 9. 3%tCl 30 ffc* 7 9 . 6 %T-a£ft&-^;9»£#fc 0 -gflf- V7" 

ur*5 9, -^yyjy^Lxmmmi tmmicmm 'jy^Lx^mm.^mnmicxm.m^n^tztz^, 
Ltz 0 &-&#®.?zfe&%>w.*m$km^ i o Ltz t nmn^Wi^mw-mmw^f-X'h^tzo n 

y 0^;^+ v-if^ F !/ ^ f ^JV^i^Ai' n y-f K 3g|5 
'stf-jVT S: y kVM *7y- y y>7 5 K 1 gfl5 

y^g^^u 2 6 gfB 

p< ^ / — 7 5 
[0 13 4] ffiT£^7Lfc£^5T-it#iiig£7 Orp 40* Rffllftil LfcPW*-e, TEHjp-fttlSfc&i&T p - h i 

2, 2' -7/W^y7 , fD=h!;^ 0. 5g)5 

p< ^ / -/U 8 g(S 

5 0t:T?3B*|lflKjfc£-B\ -t©&5OlCJ:0 JK«Wt*S:85TD- h X <9 £ e,fci!AP Lfc 0 
6 5X:iX'l^mX'^fHi:^LtztZbX'TtHC7f:t^ 

^^^y/H^^^yu 9g(5 
*9J-fr 2 5S5 

[0 13 5] *»«20«PWRlS:*-a:4rfc^±9e» ^fc. »»Lfcfi^-S:jfe3!Effi«^Si»*-e««Lfcfcr 
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[0 13 6] (2MJ4) %iB»AA|LC(t«iM»%iB 

[0 13 7] -t(7>ft3RrtWfi£*2llSraa»«t»*fc8 0$g $«lCiT*±#^-fr 

4, 4' -7/W ( 4 — ->7" / ^"str J 4 ■? 97 *s v K) 
C 8 F 17 0-(Q)-S0 s NH (CH a ) , N*(CH,) , I 
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2 0U 
5 OSC 



0. 7 5i 



(II) 



mtmt9 9. 2%iciiLTt3i9, -sw-vyy 

[0 13 9] (I»|5~8) ^^777^860 

(ai-yivMb^ttai) 0>3Wic**y-^2 ogp^Ap 20 

flDgtf§fl?fl. ft£PU l/imO^D7^/^-f 

4 0g|tf)P;i. 5 0tT'2B#|ffl«#U ■tOft^ftftSrS 
ffl*-C?fr*PU iSirtfcftU _hif^£|&#. y^/-^ 

5 0^5, *5 0W©»#«jKl-?¥iMRf 5»fPSr3lHlfif 
iot, t^^7*7 -y^ 8 6 0T'#€,$ixfc*fliS£^co 

[0 14 0] frMxyis-h'yJ-*— h i=-*7 

is-, ^mmm) \cx^Ltc®*£m7i<.&i/y 30 

AR9 7 2 (0*7xp^i|{) Sr#?,ixfc*fe»fl| 
JBH -tn-eti. IWJl~4T-#<bti£$ 

[0141] mmw9) mmme^&^x. 

[0 14 2] 

[ft 2] 40 

[0 14 3] #&ftfc&*fflE$r-«B«:B9tHL-C, 

/ 9 J —iv 

m%7k 



[0147] zn&mfkmtnmmi tmm^rf^\ 

e»Lfc#ftS£8fc. <Eft$tt8 5. 4%T'fe9. - 



50 



fc„ <«*Lfc«»i&«: 5 icxtm 

U ; er-.#Bett^]MS*fe«fll«i : ?-IC^L0. 5% 
O^TKtt->y #$*R 9 7 2 (P*7xD->tt8) £ 

[0144] [njfefisj 1 0 ) mm&i 9 1 sett 
[0145] ivam 1 ) niKM 1 1 mmmmz* 9 

^ytP-zuMl, 3 -■79S t S*—A'i?*9 9 ]) U- 
- h<T)/9 /—/l>mm&&ALXfrt3, 2 0B#F^SiS^ 

mmzittz. '&btitzm£Wttmm<D&.imtt8 9. 5 
%t?*>3, -si5-y-v7°y >9 r Lxmmu M&mm*m 
mLx-mk^tztzh, ®.&<oi%wmwsL*xh>o . 

[0146] (JtttM 2 ) HJi^iJ 1 1 l^tt&tftffr;: J: 9 
a^-#»»««r»fc. lit. o-^^^y-fen-zust/ 
1. 3 -7*^>^^-/u-v J p< y \-<»*9J—iv 
S»4rttALT4»*), 1 0l^WSi£:4:«tt4-e:fct 
T*. (r(758#cr>teft*l47 8. 3%T'foo^) -J.. ^ 

1SI5 
4 OS? 
1 OgB 



(20) 
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[oi48] citttM 3 ] ttmm i T?#fe*ifc»*tt-> 

<o $tmzwa&m-fiz. #7 *sht 7 * = k * 
-f 

iifiliK* y <7A 

i/y^My^t h y £A 
[0 14 9] *ro**3«ffB8»PLfc«. ^Oilt 

n -:7*?vM y U- h 
ftfc#fifcf8«:4 0 0^ r> ^^-{CT&fi^S: 20 

[0150] »feftfc«/h&^#fcjfcfrfc-7-*3!7 7* 
77^^ «r8kl£4tflMlcaS* L 1 torrWTWffi^T 1 0 

[0151] ttmm i -c»e>ixfcaE-g-xsa(r«)»fes^- 30 

ffc^l 0 OflSfcttL. ±ifi<0fl[«-{«S/Jx«t^»5l5 1 0 
IfBSrOMy-YT-'- (&&tttftKf1sj?fttSl) f-T, lOOOrp 



*^yfvt, a****. mwm*-9. f7o^ 

&7tU880gi5£{±&.^ 7 5tlC#iaUfc 0 SJRtf^fcJ: 
9JRrt©SE*ffl£*0. 5%£TFfcWftLfcfftfc2 0 Or 

prnT'ttftL !//H(M?vl/2 0SB£iiTa- 

h J: <9 H6S&I0 Ltz 0 Z<o&, 2P*IB]«»U .WT<ot> 

1 2 Ogfl 

1. 0 8gp 
0. 0 3 8 4g& 

* 1 5»*»»tT«TUfc. 

8 7g|5 

2. 0 8SH5 

8 OSfS 
6 OU 
6 035 

^fANHS-ll GSSA«ttSf^9ftttl) »-T. 6000 
rpmT?3»|BIftiaU t^WSWttfel^Wf 

[0152] *aES«*«tt*K.ta**-c»i, 
SEtto. i~o. 3/im(niHi£b^Ae>nfc^ a^-tm 

[0 15 3] (Jtttfl4] 
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« 



JO » 
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« B 
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o 
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CO CO CO 



U-3 to 



« 



to 



CD ^ 



o* t— cr> »-h 



to <o 



tr> co to 



<-• — • to 



io ir> crt cr> 



So 

[0 15 7] 
1*2] 

[0 15 8] *2lcio^T, a!2#-S§-<7)<7>I£l^f2T<£>iI 

1) ; d vRTfd nfi, ZtlZtl^— frf— ^vu^iM 
t^S^S (10 0(im07^-ft-fa-^ftffi) . 

2) ; h&tfDfi, -t*t"etb»*e»^-affiA»P>||fi«)3fe 
g«>l 0*W h^— fclifcLT*3Sa**lCtt*EK.fc9 

3) ; ^SJCiS^m^SffiW^S 



4) ;q/m(l)l;£, 1 Otl 5 %W<g;?aigSTT- (tl*fS 

*) ->y 3-y|§Mti,ti»*t y7-»c^uT2 

JJiffitt^-nv^ C/g„ 

5) ;q/m(2)li. |B]±«0ftfr$T 3 Ot! 9 0 %©Kffi»S 
tt^-n C/g 0 

6) ; { Cq/m(l)-q/m(2)] /l/2 (q/ra 
(l)+q/m(2)] } X100(%) T'Tj^tU ffi!6«*#^gSMt 

7) Mt^ht- »£W:IMAGI0 420 (y 

50 3-tfc«) x\ jEmm,<r> hi—<DWi&ia$ ft 4520 (y 
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=>-&«) T»ajL£3liiSU «59lS«P^a¥«* 

» ] x i o o (%) 8) ; * y-->^t4f4> m 
i o lttsw^ y-=v^iafnii?«* 

9) ; -tt. »iBS»tt^^W»-eW»r-C#*A»ofcCfc 

10) ; «ftj*±lc|&/MMMft*0>7<f a^S v^^ffil; 

[0 15 9] Sfc, BHKtt«t0!l7Wh-*— rofetffl* 
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42 

- 1 <0«ffi±|c5lfi 2 
[0 16 0] 

io jtttjj«a<, xattftmk*-**., ?y--^/ttic<g 

ft, te^tt* s W<, SW*3fcttaMI»TiSfcA3*i,5. 
[BS0flHlttK9U 

[01] 0 1 14. XlKfl 7 ££aYHKflMt9 

1 h-J— 

2 h-*--£DB±©8jB. 



[Hll] 




[tlfflB] ¥fi£5SU 2fl 2 2 0 [Blfi«offi¥feflft9U 

l¥^«iEl] [Ell] |21l(4. SlltW7iOh^-<0|B[^«JgS:*1-* 

HtiErtg] 2 h-*— «ffi±0>£ie. 



ftffl¥-6-2 1 4 4 2 2 



I^E5>] 3? 6 SWISS 2 E# 

lltrP] ffll 3^1^ 1 20 (2 0 0 1. 1. 1 2) 

l&fflm^) ^¥6-2 1 4 4 2 2 

[£MB] ¥/&6^8J3 5 B (1 9 9 4. 8. 5) 

i^m^m) teMftVf&m 6-2145 

[thlUS^] ¥fM¥4 - 3 3 0 2 9 3 



G03G 


9/087 




C08F 


2/44 


MCS 


[F I ] 






G03G 


9/08 


325 


C08F 


2/44 


MCS 


G03G 


9/08 


384 



[ffifctlB] W-I&l l¥l 2M 8 0 (1 9 9 9. 1 2. 
8) 

i^mmiE i j 
miEM&mm*] mm* 

* Ji5 *»4 »i» ir'&fl? L & if =^*flc* , £>g 
I*tt1#]E 2 ] 

iffilEtt&i%U4>] OOll 
[JftiErtg] 

[0011] s be**:, «*tt«tt*-e»#?-#iiwi!i 

£ri^fca£*ro#7**y*;£J:0fci>iv* 
[ffi]E#*$I«] 0 0 3 0 

-» i- 



[ffiiE^ffi] SHE 

[0030] 3£*8/£#<Dft ££MiMb*ilettffi*£ j; 0 
SSiS±*«H*taSJ!£ftSi|«:*fc1-Ci:*JI.^a$ftfc 0 
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